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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
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2a)l3 This action is FINAL. 2b)n This action is non-final. 
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DETAILED ACTION 

1. The following is a Final Office Action in response to the Amendment received 
on 30 May 2006. Claims 5, 7-8, 12, 14-18 and 21-22. Claims 1-22 are pending in this 
application. 

Claim Objections 

2. The amendment to the claims was received on 30 May 2006. The corrections to 
the claims are acceptable. 

3. Claim 12 is objected to because of the following informalities: 

Claim 12, line 5 Includes the spelling error of "feed back". "Feedback" should be 
spelled the same way in all claims to maintain continuity. 
Appropriate correction is required. 



Claim Rejections - 35 USC§ 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 
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5. Claims 1-4 and 9-11 are rejected under 35 U.S.C. 102(b) as being anticipated by 
U.S. Patent No. 5,409,538 (hereinafter Nal<ayama). 

6. As per claim 1, Nakayama discloses a method for controlling exposure energy on 
a wafer substrate, comprising the steps of: 

controlling the exposure energy with a feedback process control signal of critical 
dimension (col. 6, lines 14-20 and 48-55, col. 15, lines 12-21 and Fig. 18), and 

further controlling the exposure energy with a feed forward process control 
signal of a compensation amount that compensates for wafer thickness variations (col. 
5, lines 48-55 and col. 15, lines 14-41, i.e. "the results of the correction"). 

7. As per claim 2, Nakayama discloses combining the feed fonA/ard control signal 
with the feedback process control signal to control the exposure energy (col. 15, lines 
14-33 and Fig. 18). 

8. As per claim 3, Nakayama discloses supplying the feed forward process control 
signal by a feed forward controller (col. 15, lines 21-41 and Fig. 18, element 45). 

9. As per claim 4, Nakayama discloses controlling the exposure energy by a feed 
forward control signal of an interlayer thickness measurement (col. 6, lines 48-55, col. 
15, lines 8-28 and Fig. 18, element 56). 
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10. As per claim 9, Nakayama discloses calculating tlie compensation amount 
according to a polynomial function with higher order coefficients set at zero (col. 5, 
lines 17-32 and 38-51). 

11. As per claim 10, Nal<ayama discloses calculating the compensation amount 
according to a linear function (col. 5, lines 38-51). 

12. As per claim 11, Nakayama discloses calculating the compensation amount 
according to a segmented linear function (col. 5, lines 17-32 and 38-51). 

Claim Rejections - 35 USC§ 103 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. Claims 5-8 and 12-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakayama in view of U.S. Patent No. 6,798,529 (hereinafter Saka). 
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15. As per claim 5, Nakayama teacfies controlling the exposure energy by a feed 
forward control signal of an interlayer thickness measurement (col. 15, lines 8-28 and 
Fig. 18, element 56). 

Nakayama does not expressly teach an Interlayer thickness measurement 
remaining after chemical mechanical planarization. 

Saka teaches to an interlayer thickness measurement remaining after chemical 
mechanical planarization (col. 8, lines 61-63 and col. 13, lines 27-33). 

Therefore, It would have been obvious to a person of ordinary skill In the art at 
the time of applicant's invention to modify the teaching of Nakayama to include an 
interlayer thickness measurement remaining after chemical mechanical planarization to 
continuously and In-situ, monitor localized regions of a wafer surface during the 
chemical mechanical planarization process (col. 5, lines 38-40). 

16. As per claim 6, Nakayama teaches calculating the compensation amount 
according to a polynomial function with a coefficient of the function being based on a 
measurement of a thickness of a planarized interlayer (col. 6, lines 35-55 and col. 15, 
lines 17-33). 
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Nakayama does not expressly teach a measurement of a remaining thickness of 
a planarized interlayer. 

Saka teaches to a measurement of a remaining thickness of a planarized 
interlayer (col. 8, lines 61-63 and col. 13, lines 27-33). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's Invention to modify the teaching of Nakayama to include a 
measurement of a remaining thickness of a planarized interlayer to continuously and in- 
situ, monitor localized regions of a wafer surface during the chemical mechanical 
planarization process (col. 5, lines 38-40). 

17. As per claim 7, Nakayama teaches to calculating the feedback process control 
signal of critical dimension measurement of a layer (col. 6, lines 48-55, col. 15, lines 21- 
33 and Fig. 18) 

Nakayama does not expressly teach calculating the feedback process control 
signal of critical dimension measurement of a top layer in a previous manufacturing lot. 
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Saka teaches to calculating the feedback process control signal of critical 
dimension measurement of a top layer in a previous manufacturing lot (col. 12, lines 
32-35). 

Therefore, It would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama to include 
calculating the feedback process control signal of critical dimension measurement of a 
top layer in a previous manufacturing lot to continuously and in-situ, monitor localized 
regions of a wafer surface during the critical dimension process (col. 5, lines 38-40). 

18. As per claim 8, Nakayama teaches to calculating the compensation amount 
according to a polynomial function with a coefficient of the function being based on a 
measurement of a remaining thickness of a planarized interlayer (col. 6, lines 48-55) 
and calculating the feedback process control signal of critical dimension measurement 
of a layer (col. 15, lines 17-33). 

Nakayama does not expressly teach a critical dimension measurement of a top 
layer in a previous manufacturing lot, 

Saka teaches to a critical dimension measurement of a top layer in a previous 
manufacturing lot (col. 6, lines 58-60, col. 9, lines 28-33 and col. 12, lines 32-35). 
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Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama to include a 
critical dimension measurement of a top layer in a previous manufacturing lot to 
continuously and in-situ, monitor localized regions of a wafer surface during the critical 
dimension process (col. 5, lines 38-40). 

19. As per claim 12, Nakayama teaches a system for controlling exposure energy on 
a wafer substrate, comprising: 

a feed forward controller (Fig. 18, element 45) providing a feed forward control 
signal to an exposure apparatus based on a thickness measurement of an interlayer of 
the wafer substrate for controlling the exposure energy focused on a top layer of 
the wafer substrate (col. 15, lines 14-41), and 

a feed back controller (Fig. 18, element 45) providing a feed back exposure 
energy control signal to the exposure apparatus based on criteria dimension 
measurement of a layer of a wafer substrate (col. 15, lines 17-33). 

Nakayama does not expressly teach a criteria dimension measurement of a top 
layer of a wafer substrate of a previous manufacturing lot. 
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Saka teaches to a critical dimension measurement of a top layer of a wafer 
substrate of a previous manufacturing lot (col. 6, lines 58-60, col. 9, lines 28-33 and 
col. 12, lines 32-35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama to include a 
critical dimension measurement of a top layer of wafer substrates of a previous 
manufacturing lot to continuously and in-situ, monitor localized regions of a wafer 
surface during the chemical mechanical planarization process (col. 5, lines 38-40). 

20. As per claim 13, Nakayama teaches a thickness measurement device (Fig. 18, 
element 56) providing thickness measurement data to the feed forward controller (col. 
15, lines 8-28 and Fig. 18, element 45). 

21. As per claim 14, Nakayama teaches a criteria dimension measurement device 
(Fig. 18, element 56) providing criteria dimension measurement data to the feedback 
controller (Fig. 18, element 45 and col. 15, lines 8-28). 

22. As per claim 15, Nakayama teaches a thickness measurement device (Fig. 18, 
element 56) providing thickness measurement data to the feed forward controller (Fig. 
18, element 45 and col. 15, lines 8-28) and a criteria dimension measurement device 
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(Fig. 18, element 56) providing criteria dimension measurement data to the feedbacl< 
controller (Fig. 18, element 45 and col. 15, lines 8-28). 

23. As per claim 16, Nakayama teaches a thickness measurement device (Fig. 18, 
element 56) providing thickness measurement data of an shallow trench Isolation layer 
of the wafer substrate to the feed forward controller (Fig. 18, element 45 and col. 15, 
lines 8-28). 

24. As per claim 17, Nakayama teaches a criteria dimension measurement device 
(Fig. 18, element 56) providing criteria dimension measurement data of a poly-gate of 
wafer substrates (col. 15, lines 8-17). 

Nakayama does not expressly teach to criteria dimension measurement data of a 
poly-gate of wafer substrates of a previous manufacturing lot. 

Saka teaches to critical dimension measurement data of a poly-gate of wafer 
substrates of a previous manufacturing lot (col. 6, lines 58-60, col. 9, lines 28-33 and 
col. 12, lines 32-35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama to include critical 
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dimension measurement data of a poly-gate of wafer substrates of a previous 
manufacturing lot to continuously and in-situ, monitor localized regions of a wafer 
surface during the chemical mechanical planarization process (col. 5, lines 38-40). 

25. As per claim 18, Nakayama teaches to a thickness measurement device providing 
thickness measurement data of an shallow trench isolation layer of the wafer substrate 
to the feed forward controller (Fig. 18, element 45 and col. 15, lines 8-17); and 

a criteria dimension measurement device (Fig. 18, element 56) providing criteria 
dimension measurement data of a poly-gate (col. 15, lines 8-17). 

Nakayama does not expressly teach to criteria dimension measurement data of a 
poly-gate of a previous manufacturing lot. 

Saka teaches to critical dimension measurement data of a poly-gate of wafer 
substrates of a previous manufacturing lot (col. 6, lines 58-60, col. 9, lines 28-33 and 
col. 12, lines 32-35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama to include critical 
dimension measurement data of a poly-gate of wafer substrates of a previous 
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manufacturing lot to continuously and in-situ, monitor localized regions of a wafer 
surface during the chemical mechanical planarizatlon process (col. 5, lines 38-40). 

26. As per claim 19, Nakayama teaches the feed forward controller is user 
configurable by having one or more polynomial coefficients set to zero in a polynomial 
function model (col. 5, lines 12-33 and 38-51). 

27. As per claim 20, Nakayama teaches the feed forward controller is user 
configurable by having one or more polynomial coefficients set to zero. in a polynomial 
function model (col. 5, lines 12-33 and 38-51). 

28. As per claim 21, Nakayama teaches a system as set forth above, comprising: 
a thickness measurement device (Fig. 18, element 56) providing thickness 

measurement data of an shallow trench isolation layer of the wafer substrate to the 
feed forward controller (Fig. 18, element 45 and col. 15, lines 8-28). 

29. As per claim 22, Nakayama teaches a criteria dimension measurement device 
(Fig. 18, element 56) providing criteria dimension measurement data of a poly-gate of 
wafer substrates (col. 15, lines 8-28). 
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Nakayama does not expressly teach to measurenfient data of a poly-gate of 
wafer a previous manufacturing lot. 

Saka teaches to critical dimension measurement data (Fig .6) of a poly-gate of 
wafer substrates of a previous manufacturing lot (col. 6, lines 58-60, col. 9, lines 28-33 
and col. 12, lines 32-35). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Nakayama to include critical 
dimension measurement data of a poly-gate of wafer substrates of a previous 
manufacturing lot to continuously and in-situ, monitor localized regions of a wafer 
surface during the chemical mechanical planarization process (col. 5, lines 38-40). 

Response to Arguments 

30. Applicant's arguments, see pgs. 6-7, filed 30 May 2006 with respect to the 
rejection(s) of claim(s) 1-4 and 9-11 rejected under 35 U.S.C. 102(b) have been fully 
considered but they are not persuasive. 

31. As per claim 1, with respect the applicant's argument the prior art fails to teach 
"a feed forward process control". The examiner respectfully disagrees. 
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Nakayama discloses, (col. 15, lines 12-21) "The data sent from the optical 
property measuring system 108 is used to correct the data sent from the optical 
property measuring system 56. Based on the results of correction, the process 
controlling system 45 calculates the optimum exposure energy as a process variable 
for the exposure step and also calculate variations in process conditions for the 
photoresist coating step." (col. 15, lines 27-41) "Then, exposure is carried out for the 
optimum exposure time, whereby stabilization of pattern size is contrived. The 
variations in process conditions for the photoresist coating step obtained by the 
process controlling system 45 are fed back through an interface 102 to the photoresist 
coating machine 49, in order to stabilize the photoresist coating and baking conditions. 

In this embodiment, the optical property measuring system 108 and the 
optical property measuring system 56 can be connected to a plurality of photoresist 
coating machines to stabilize the photoresist coating and baking conditions constituting 
the production process conditions, and to a plurality of projection aligners fed with 
wafers for which the optimum exposure energy has been determined." 

Hence, Nakayama discloses the feed forward process control, by using "the 
results of correction" (i.e. a compensation value detemiined based on the measured 
value outputted from the system) to calculate the optimum energy in process 
controlling system 45 to drive the system to a desired response. 
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32. Claims 2-4 and 9-11 stand rejected under 35 U.S.C 102(b) over Nakayama as set 
fortli above. 

33. Applicant's arguments, see pg. 7, filed 30 May 2006 with respect to the 
rejection(s) of claim(s) 5-8 and 12-22 rejected under 35 U.S.C. 103(a) have been fully 
considered but they are not persuasive. 

34. As per claim 12, with respect the applicant's argument the prior art fails to teach 
"a feed fonward process." The examiner respectfully disagrees. 

Nakayama discloses, (col. 15, lines 12-21) "The data sent from the optical 
property measuring system 108 is used to correct the data sent from the optical 
property measuring system 56. Based on the results of correction, the process 
controlling system 45 calculates the optimum exposure energy as a process variable 
for the exposure step and also calculate variations in process conditions for the 
photoresist coating step." (col. 15, lines 27-41) "Then, exposure is carried out for the 
optimum exposure time, whereby stabilization of pattern size is contrived. The 
variations in process conditions for the photoresist coating step obtained by the 
process controlling system 45 are fed back through an Interface 102 to the photoresist 
coating machine 49, in order to stabilize the photoresist coating and baking conditions. 

In this embodiment, the optical property measuring system 108 and the 
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optical property measuring system 56 can be connected to a plurality of photoresist 
coating machines to stabilize the photoresist coating and baking conditions constituting 
the production process conditions, and to a plurality of projection aligners fed with 
wafers for which the optimum exposure energy has been determined." 

Hence, Nakayama discloses the feed forward process control, by using "the 
results of correction" (i.e. a compensation value determined based on the measured 
value outputted from the system) to calculate the optimum energy in process 
controlling system 45 to drive the system to a desired response. 

35. Claims 5-8 and 13-22 stand rejected under 35 U.S.C 103(a) over Nakayama over 
Saka as set forth above. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO I^ONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, liowever, will the statutory period for reply expire 
later than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer L Norton whose telephone number is 571-272- 
3694. The examiner can normally be reached on 8:00 a.m. - 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anthony Knight can be reached on 571-272-3687. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more Information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. ^ / 
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